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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the image display device equipped with the display panel which has the electronic 
generating section which has arranged the electron emission component in the shape of a matrix, the 
drive circuit which has a constant current source control circuit and drives said display panel, and the 
high voltage power supply circuit which supplies high pressure to said display panel The current 
detector which detects the current value which flows from said high voltage power supply circuit to said 
display panel, The image display device characterized by having and constituting a means to control the 
value of the constant current supplied to the electron emission component of said display panel from 
said constant current source control circuit according to the current value detected by said current 
detector. 

[Claim 2] In the image display device equipped with the display panel which has the electronic 
generating section which has arranged the electron emission component in the shape of a matrix, the 
drive circuit which has a source control circuit of a constant voltage, and drives said display panel, and 
the high voltage power supply circuit which supplies high pressure to said display panel The current 
detector which detects the current value which flows from said high voltage power supply circuit to said 
display panel, The image display device characterized by having and constituting a means to control the 
value of the constant voltage supplied to the electron emission component of said display panel from 
said source control circuit of a constant voltage according to the current value detected by said current 
detector. 

[Claim 3] The image display device according to claim 1 characterized by establishing and constituting 
a means to set the current ratio of the constant current in R and G which are supplied to said drive 
circuit, and B signal as arbitration, in said constant current source control circuit. 
[Claim 4] The image display device according to claim 2 characterized by establishing and constituting 
a means to set the voltage ratio of the constant voltage in R and G which are supplied to said drive 
circuit, and B signal as arbitration, in said source control circuit of a constant voltage. 



[Translation done.] 



http://www4.ipdljpo.go.jp/cgi-b^ 5/19/2004 



Page 1 of 7 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image display device of the matrix mold which has 

arranged the electron emission component in the shape of a matrix. 

[0002] 

[Description of the Prior Art] The electron ray flat display attracts attention as a big screen flat display in 
recent years. An electron ray flat display has the electronic generating section which has arranged two or 
more electron emission components in the shape of a matrix. There are a hot cathode component and a 
cold cathode component as electron emission component which constitutes the electronic generating 
section. The example of representation of a hot cathode component is a cathode-ray tube (CRT). A cold 
cathode component is an electron emission component to which impress an electrical potential 
difference to the electrode of a pair, and an electron is made to emit. A field emission mold component, 
a metal, an insulating layer and a metal mold emission component, a surface conduction mold emission 
component, etc. are in this. 

[0003] Drawing 10 is drawing showing the example of a voltage-current property at the time of using a 
surface conduction mold emission component as an electron emission component suitable for Pulse- 
Amplitude-Modulation(Pulse Amplitude Modulation )-driving and PWM (Pulse Density Modulation) 
driving with passive-matrix wiring. Drawing 1 1 is an example of the electronic generating section which 
has arranged two or more electron emission components in the shape of a matrix. What is necessary is to 
impress the selection electrical potential difference Vs (for example, -7V) to the line wiring y2, and just 
to impress the selection electrical potential difference Vd (for example, 7V) to the train wiring x4, in 
order to make a current pass and emit light for the component of the intersection of the train wiring x4 
and the line wiring y2 in drawing 1 1 . The component current If shown in drawing 10 is a current which 
flows between yx4-2, and the emission current Ie is a current which flows to the high voltage power 
supply Va which a part of component current If mentions later. An electrical potential difference Vth is 
a threshold electrical potential difference on which the component current If and the emission current Ie 
flow from an electron emission component. 

[0004] Some currents of the component current If are pulled out by the high pressure by the high voltage 
power supply Va, turn into the emission current Ie, and collide and emit light to a fluorescent substance. 
As shown in drawing 10 , the emission current Ie is remarkably small compared with the component 
current If, and the ratio is fixed. Since the emission current Ie changes depending on the electrical 
potential difference Vf (=Vs+Vd) impressed to a component, it can control the emission current Ie by 
the electrical potential difference Vf. 

[0005] Drawing 12 is the block diagram showing an example of the conventional image display device, 
and shows what used the cold cathode component of simple matrix wiring for the electronic generating 
section. In drawing 12 , the video signal which consists of R, G, and a B signal is inputted into a digital 
disposal circuit 1. A digital disposal circuit 1 performs a reverse gamma correction to the inputted video 
signal, or detects APL (average picture level) and controls the gain of a video signal. The output of a 
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digital disposal circuit 1 is inputted into the data rearrangement circuit 2. The data rearrangement circuit 
2 is equipped with the sample hold circuit (S/H circuit) 21 and a multiplexer 22. The S/H circuit 21 
carries out sample hold of R, G, and the B signal, and a multiplexer 22 changes and outputs R, G, and B 
signal to the sequence corresponding to the list of R, G, and B in a display panel 6. 
[0006] The output of the data rearrangement circuit 2 is inputted into the S/P conversion circuit 3. The 
S/P conversion circuit 3 is equipped with a shift register 31 and a latch circuit 32, and changes and 
outputs a serial video signal to the parallel video signal of a horizontal scanning period. The output of 
the S/P conversion circuit 3 is inputted into the Pulse-Density-Modulation circuit 4. The pulse-width- 
modulation circuit 4 generates the drive pulse which expresses the brightness of a video signal with 
pulse length, and supplies it to the train wiring terminals Cxl-Cxm of a display panel 6. A scanning 
circuit 5 supplies the sequential selection electrical potential difference Vs to the line wiring terminals 
Cyl-Cyn of a display panel 6. A display panel 6 uses a cold cathode component for the electronic 
generating section. The high voltage power supply circuit 8 supplies a high voltage power supply Va to 
a display panel 6. A high voltage power supply Va is for accelerating the electron generated in the 
electronic generating section. 

[0007] The synchronizing signals Hsync and Vsync level and perpendicular to the timing generating 
circuit 7 are inputted. The timing generating circuit 7 generates various kinds of timing signals based on 
these synchronizing signals Hsync and Vsync, and supplies them to each part of a circuit of a digital 
disposal circuit 1 - a scanning circuit 5. A two-dimensional image is displayed on a display panel 6 as 
mentioned above. In addition, a Pulse- Amplitude-Modulation circuit, then this image display device 
serve as a Pulse-Amplitude-Modulation drive in the Pulse-Density-Modulation circuit 4. The Pulse- 
Density-Modulation circuit 4 (or Pulse- Amplitude-Modulation circuit) and a scanning circuit 5 operate 
as drive circuits which drive a display panel 6. 

[0008] Here, the concrete configuration and actuation of the Pulse-Density-Modulation circuit 4 using a 
constant current source are explained using drawing 13 and drawing 14 . As shown in drawing 13 , the 
Pulse-Density-Modulation circuit 4 is equipped with the pulse generating circuit 40 prepared 
corresponding to the train wiring terminal Cxi - each Cxm. A pulse generating circuit 40 consists of the 
PWM counter 401, a constant current source 402, and a switch 403. Clock CLK and image data are 
inputted into the PWM counter 401, and the PWM counter 401 counts Clock CLK by the data value of 
image data to it. The PWM counter 401 turns on the switch 403 connected to the constant current source 
402 only for the part of the counted value. 

[0009] As shown in drawing 14 , it considers as under a scan of q lines. The image data of p train of q 
lines are set to xpq, and suppose that the data value is 255. The driving pulse supplied to the train wiring 
terminal Cxp is set to xp, and the image data then inputted into the pulse-width-modulation circuit 4 are 
made into xp\ Since the image data xpq are 255, only 255 counts Clock CLK and, as for the PWM 
counter 401 , only the part of the counted value turns on a switch 403. The component currents Ifp and q 
and the emission currents Iep and q which flow in p train of q lines serve as drawing 14 (B) and (C). In 
the following q+1 line, if a data value is 100, only 100 counts Clock CLK and, as for the PWM counter 
401, only the part of the counted value turns on a switch 403. The component current Ifp which flows in 
p train of q+1 line, q+1, the emission current Iep, and q+1 are set to drawing 14 (D) and (E). Thus, the 
current proportional to image data flows to a display panel 6, and the brightness proportional to the 
current is obtained. 

[0010] Furthermore, control of the automatic brightness limit included in a digital disposal circuit 1 is 
explained using drawing 15 - drawing 17 . A digital disposal circuit 1 is equipped with the APL detector 
1 1, a control section 12, and the gain control circuit 13 as shown in drawing 15 . The APL detector 1 1 
detects APL of the inputted video signal, and inputs the detection value into a control section 12. The 
gain control circuit 13 controls the gain of the inputted video signal by control by the control section 12. 
[001 1] Drawing 16 shows the example of gain control of the video signal over APL of an input signal. 
From 30%, to 100%, APL controls an output signal/input signal rounded, and, as for a property b, a 
property a controls an output signal/input signal in linearity from 0% to 100%. Drawing 17 shows the 
power consumption ratio in the case of the property a in drawing 16 . To 30%, if power consumption 
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increases in linearity and APL exceeds 30%, it will become fixed. In this case, even if it inputs 
APL100% of video signal (equivalent to all the white signals of the maximum brightness), power 
consumption is stopped to 30%. 
[0012] 

[Problem(s) to be Solved by the Invention] Thus, in the conventional image display device, gain is 
controlled according to APL of the inputted video signal. Considering the case of a 8-bit digital signal, 
gain will be controlled by APL100% of video signal to 30%, and the image of the maximum brightness 
255 will turn into an image of brightness 77 with it. That is, the image which has 255 gradation serves as 
77 gradation, and has the trouble that gradation will fall. 

[0013] It aims at offering the image display device which can restrict brightness according to an average 

picture level, without making this invention in view of such a trouble, and gradation falling. 

[0014] 

[Means for Solving the Problem] The display panel which has the electronic generating section which 
has arranged the electron emission component in the shape of a matrix in order that this invention may 
solve the technical problem of a Prior art mentioned above (6), The drive circuit which has a constant 
current source control circuit (41,410) or a source control circuit (42,420) of a constant voltage, and 
drives said display panel (4 5), In the image display device which equipped said display panel with the 
high voltage power supply circuit (8) which supplies high pressure The current detector which detects 
the current value which flows from said high voltage power supply circuit to said display panel (81), By 
said current detector Having had and constituted a means (9, 41, 42,410,420) to control the value of the 
constant current supplied to the electron emission component of said display panel, or a constant 
voltage, according to the detected current value from said constant current source control circuit or a 
source control circuit of a constant voltage The image display device by which it is characterized is 
offered. 
[0015] 

[Embodiment of the Invention] Hereafter, the image display device of this invention is explained with 
reference to an accompanying drawing. The block diagram in which drawing 1 shows the 1st example of 
the image display device of this invention, the circuit diagram in which drawing 2 shows the important 
section of drawing 1 concretely, A wave form chart for drawing 3 to explain actuation of drawing 1 , the 
block diagram in which drawing 4 shows the 2nd example of the image display device of this invention, 
A wave form chart for the circuit diagram in which drawing 5 shows the important section of drawing 4 
concretely, and drawing 6 to explain actuation of drawing 4 , The circuit diagram showing the important 
section whose drawing 7 is the 3rd example of the image display device of this invention, the circuit 
diagram showing the important section whose drawing 8 is the 4th example of the image display device 
of this invention, and drawing 9 are the wave form charts for explaining actuation of drawing 8 . In 
addition, in drawing 1 , drawing 2 , drawing 4 , drawing 5 , drawing 7 , and drawing 8 , the same sign is 
given to the same part as drawing 12 and drawing 13 . 

[0016] In <lst example> drawing 1 , the video signal which consists of R, G, and a B signal is inputted 
into a digital disposal circuit 10. A digital disposal circuit 10 performs a reverse gamma correction to the 
inputted video signal. In this invention, actuation of detecting APL (average picture level) and 
controlling the gain of a video signal by the digital disposal circuit 10 is not performed. The output of a 
digital disposal circuit 10 is inputted into the data rearrangement circuit 2. The data rearrangement 
circuit 2 is equipped with the sample hold circuit (S/H circuit) 21 and a multiplexer 22. The S/H circuit 
21 carries out sample hold of R, G, and the B signal, and a multiplexer 22 changes and outputs R, G, and 
B signal to the sequence corresponding to the list of R, G, and B in a display panel 6. 
[0017] The output of the data rearrangement circuit 2 is inputted into the S/P conversion circuit 3. The 
S/P conversion circuit 3 is equipped with a shift register 31 and a latch circuit 32, and changes and 
outputs a serial video signal to the parallel video signal of a horizontal scanning period. The output of 
the S/P conversion circuit 3 is inputted into the Pulse-Density-Modulation circuit 4. The pulse-width- 
modulation circuit 4 generates the drive pulse which expresses the brightness of a video signal with 
pulse length, and supplies it to the train wiring terminals Cxl-Cxm of a display panel 6. The Pulse- 
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Density-Modulation circuit 4 is equipped with the constant current source control circuit 41. A scanning 
circuit 5 supplies the sequential selection electrical potential difference Vs to the line wiring terminals 
Cyl-Cyn of a display panel 6. A display panel 6 uses a cold cathode component for the electronic 
generating section. The high voltage power supply circuit 8 supplies a high voltage power supply Va to 
a display panel 6. A high voltage power supply Va is for accelerating the electron generated in the 
electronic generating section. 

[0018] The synchronizing signals Hsync and Vsync level and perpendicular to the timing generating 
circuit 7 are inputted. The timing generating circuit 7 generates various kinds of timing signals based on 
these synchronizing signals Hsync and Vsync, and supplies them to each part of a circuit of a digital 
disposal circuit 1 - a scanning circuit 5. A two-dimensional image is displayed on a display panel 6 as 
mentioned above. In addition, a Pulse- Amplitude-Modulation circuit, then this image display device 
serve as a Pulse- Amplitude-Modulation drive in the Pulse-Density-Modulation circuit 4. The Pulse- 
Density-Modulation circuit 4 (or Pulse-Amplitude-Modulation circuit) and a scanning circuit 5 operate 
as drive circuits which drive a display panel 6. 

[0019] Furthermore, in this invention, the high voltage power supply circuit 8 is equipped with the 
current detector 81 which detects the current la which flows from a high voltage power supply Va to a 
display panel 6. The output of the current detector 81 is inputted into the I-V conversion circuit 9, and is 
changed into an electrical potential difference Vb. This electrical potential difference Vb is inputted into 
the constant current source control circuit 41 in the Pulse-Density-Modulation circuit 4. According to an 
electrical potential difference Vb, the constant current source control circuit 41 carries out adjustable [ of 
the constant current supplied to a display panel 6 ], and outputs it. That is, brightness is restricted by 
controlling the constant current which flows from the constant current source control circuit 41 to a 
display panel 6. 

[0020] It explains still more concretely using drawing 2 . In drawing 2 , the high pressure HV generated 
by the high voltage power supply Va in the high voltage power supply circuit 8 is supplied to a display 
panel 6. As a current detector 81, a photo coupler can be used as an example. Electrical-potential- 
difference +B is connected to the collector of the photo transistor which constitutes a photo coupler 
through Resistance R. 

[0021] The amplifier 91 of a noninverting mold is connected to the collector of a photo transistor. An 
amplifier 91 consists of a transistor 91 1,914, resistance 912,913,915,916, and zener diode 917. It is 
inputted into the constant current source control circuit 41, the electrical potential difference generated 
with the photo coupler being amplified by amplifier 91, and being used as an electrical potential 
difference Vb. The parts of this photo coupler and amplifier 91 are operating as an I-V conversion 
circuit 9. 

[0022] The constant current source control circuit 41 consists of a transistor 411, resistance 412, a 
transistor 413 - 416 -. Transistor 414,415,416 - is connected to the pulse generating circuit 40 prepared 
corresponding to the train wiring terminal Cxi of a display panel 6 - each Cxm, respectively. A pulse 
generating circuit 40 consists of an PWM counter 401 and a switch 403. The constant current source 402 
shown by drawing 13 is equivalent to the constant current source control circuit 41 . 
[0023] Image data xp' is inputted, considering the pulse generating circuit 40 which supplies a driving 
pulse xp to the train wiring terminal Cxp, the PWM counter 401 counts Clock CLK by the data value of 
image data xp 1 , and only the part of the counted value turns on the switch 403 with which Current Icp is 
supplied from a transistor 414. 

[0024] Here, the actuation which restricts the brightness and power in drawing 2 is explained, referring 
to the wave form chart of drawing 3 . Now, supposing APL of an input signal is 0 - 30%, Current la will 
increase from 0 to lac, as shown in drawing 3 (A). At this time, the electrical potential difference Vb is 
fixed by work of zener diode 917 at zener voltage Vz. If APL of an input signal increases further, 
Current la will increase and an electrical potential difference Vb will fall. When an electrical potential 
difference Vb falls, the value of the current Icp of a constant current source is reduced. By reducing a 
current value Icp, the component current If and the emission current Ie are reduced. When the emission 
current Ie of each component falls, the total current la is also suppressed, and it settles in the value of the 
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current lac shown in drawing 3 (A), and becomes fixed. When Current lac is suppressed by constant 
value, brightness and power consumption will be stopped by constant value. Drawing 3 shows the case 
where decrease as an example the current Icp which flows from the constant current source control 
circuit 41 to a display panel 6 to 30%, and brightness and power consumption are stopped to 30%. 
[0025] If APL of an input signal exceeds 30% as shown in drawing 3 (D), Current Icp will be controlled 
so that brightness and power consumption become 30%. According to control by this this invention, the 
image which has 255 gradation is an image of 255 gradation as it is, even if a limit of brightness is • 
performed. Therefore, gradation does not fall. Thus, according to this invention, according to an average 
picture level, brightness can be restricted automatically, without gradation falling. 
[0026] Let the 2nd example shown in <2nd example> drawing 4 be the source control circuit 42 of a 
constant voltage instead of the constant current source control circuit 41. The electrical potential 
difference supplied to a display panel 6 is decreased according to APL from the source control circuit 42 
of a constant voltage, and brightness and power consumption are stopped. Other parts are the same as 
that of the 1st example. 

[0027] Here, the concrete configuration and actuation of the source control circuit 42 of a constant 
voltage are explained. Drawing 5 shows the concrete configuration of the source control circuit of 
constant voltage 42 circumference, and is taken as the source control circuit 42 of a constant voltage 
instead of the constant current source control circuit 41 in drawing 2 . The source control circuit 42 of a 
constant voltage consists of a transistor 421 - 424 — . The actuation which restricts the brightness and 
power in drawing 5 is explained referring to the wave form chart of drawing 6 . 

[0028] Although Current la fluctuates according to APL of an input signal, the component current If and 
the emission current Ie are made to fluctuate by controlling the electrical-potential-difference value Vcp 
of the source of a constant voltage, as shown in drawing 10 . The total current la is suppressed by 
constant value lac by controlling the emission current Ie. When Current lac is suppressed by constant 
value, brightness and power consumption will be stopped by constant value. 

[0029] instead of [ of the constant current source control circuit 41 which shows the 3rd example shown 
in <3rd example> drawing 7 to drawing 2 ] - R, G, and each B signal -- the constant current source 
control circuit 410 constituted so that the current value of a constant current source could be set up 
independently is used. The constant current source control circuit 410 consists of the circuit part for R 
signals, a circuit part for G signals, and a circuit part for B signals. The circuit part for R signals consists 
of transistor 41 1R, variable-resistance 412R, transistor 413R, and 414R-. The circuit part for G signals 
consists of transistor 41 1G, variable-resistance 412G, transistor 413G, and 414G --. The circuit part for 
B signals consists of transistor 41 IB, variable-resistance 412B, transistor 413B, and 414B-. When the 
resistance of variable resistance 412R, 412G, and 412B is equal, it becomes the same actuation as the 
constant current source control circuit 41 shown in drawing 2 . 

[0030] Transistors 41 4R and 41 4G and 414B- are connected to the pulse generating circuit 40 prepared 
corresponding to the train wiring terminal Cxi of a display panel 6 - each Cxm, respectively. It seems 
that fundamental actuation of this constant current source control circuit 410 is the same as that of the 
constant current source control circuit 41, and drawing 3 explained it. however, the thing for which the 
resistance of variable resistance 412R, 412G, and 412B is adjusted in the constant current source control 
circuit 410 - R, G, and each B signal - the current value of a constant current source can be adjusted 
independently, and it can carry out adjustable [ of the color temperature of the image displayed on a 
display panel 6 ]. 

[003 1] That is, in drawing 7 , it can be inversely proportional to the resistance of variable resistance 
412R, 412G, and 412B, the current ratio of R, G, and B signal can be changed, the luminescence ratio of 
R, G, and B on a display panel 6 can be changed, and a color temperature can be set up freely. Thus, the 
description is in the 3rd example to have a means to set the current ratio of R, G, and B signal as 
arbitration, as a current value of a constant current source. And the value of the constant current supplied 
to the electron emission component of a display panel 6 from the constant current source control circuit 
410 according to the current value detected by the current detector 81 can be controlled, with this current 
ratio held. In addition, satisfactory [ at all ] about the basic actuation which restricts brightness and 
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power consumption, even if it carries out adjustable [ of the color temperature ], there is also no problem 
that gradation falls. 

[0032] instead of [ of the source control circuit 42 of a constant voltage which shows the 4th example 
shown in <4th example> drawing 8 to drawing 5 ] -- R, G, and each B signal - the source control circuit 
420 of a constant voltage constituted so that the electrical-potential-difference value of the source of a 
constant voltage could be set up independently is used. In drawing 8 , the same sign is given to the same 
part as drawing 5 . The source control circuit 420 of a constant voltage consists of the circuit part for R 
signals, a circuit part for G signals, and a circuit part for B signals. In drawing 8 , zener diode 81 1 is 
connected between the current detector 81 and the I-V conversion circuit 9. Here, the amplifier 91 
consists of a transistor 9 1 1 and resistance 912,913. 

[0033] In the source control circuit 420 of a constant voltage, the circuit part for R signals consists of 
transistor 4210R, variable-resistance 421 1R, photo-coupler 4212R, resistance 4213R, transistors 421R 
and 422R, and 423R-. The circuit part for G signals consists of transistor 4210G, variable-resistance 
421 1G, photo-coupler 4212G, resistance 4213G, transistors 421G and 422G, and 423G -. The circuit 
part for B signals consists of transistor 421 0B, variable-resistance 421 IB, photo-coupler 4212B, 
resistance 4213B, transistors 421B and 422B, and 423B-. 

[0034] adjusting the resistance of variable resistance 421 1R, 421 1G, and 421 IB in the source control 
circuit 420 of a constant voltage - R, G, and each B signal - the electrical-potential-difference value of 
the source of a constant voltage can be adjusted independently, and it can carry out adjustable [ of the 
color temperature of the image displayed on a display panel 6 ]. That is, in drawing 8 , in proportion to 
the resistance of variable resistance 421 1R, 421 1G, and 421 IB, the voltage ratio of R, G, and B signal 
can be changed, the luminescence ratio of R, G, and B on a display panel 6 can be changed, and a color 
temperature can be set up freely. 

[0035] The actuation which restricts the brightness and power in drawing 8 is explained referring to the 
wave form chart of drawing 9 . It represents and the circuit part for R signals is explained. Now, 
supposing APL of an input signal is 0 - 30%, Current la will increase from 0 to lac, as shown in drawin g 
9 (A). At this time, the electrical potential difference Vb is fixed by work of zener diode 81 1 at VbO. If 
APL of an input signal increases further, Current la will increase and an electrical potential difference 
Vb will increase. When an electrical potential difference Vb increases, the diode current of photo- 
coupler 4212R increases. Consequently, the electrical-potential-difference value Vcp of the voltage 
source in the circuit part for R signals falls. By reducing the electrical-potential-difference value Vcp, 
the component current If and the emission current Ie are reduced. When the emission current Ie of each 
component falls, the total current la is also suppressed, and it settles in the value of the current lac 
shown in drawing 9 (A), and becomes fixed. When Current lac is suppressed by constant value, 
brightness and power consumption will be stopped by constant value. 

[0036] Thus, the description is in the 4th example to have a means to set the voltage ratio of R, G, and B 
signal as arbitration, as an electrical-potential-difference value of the source of a constant voltage. And 
the value of the constant voltage supplied to the electron emission component of a display panel 6 from 
the source control circuit 420 of a constant voltage according to the current value detected by the current 
detector 81 can be controlled, with this voltage ratio held. In addition, satisfactory [ at all ] about the 
basic actuation which restricts brightness and power consumption, even if it carries out adjustable [ of 
the color temperature ], there is also no problem that gradation falls. 

[0037] In this example explained above, the constant current source control circuit 41, the source control 
circuit 42 of a constant voltage, the constant current source control circuit 410, and the source control t 
circuit 420 of a constant voltage are arranged to the train wiring terminal [ of a display panel 6 ] Cxi - 
Cxm side. Although it constituted so that the value of the constant current supplied to a display panel 6 
or a constant voltage might be controlled Even if it arranges the constant current source control circuit 
41, the source control circuit 42 of a constant voltage, the constant current source control circuit 410, 
and the source control circuit 420 of a constant voltage to the line wiring terminal [ which supplies the 
selection electrical potential difference Vs ] Cyl - Cyn side, it is possible to perform same control. This 
invention can be variously changed in the range which is not limited to this example and does not 
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deviate from the summary of this invention. 
[0038] 

[Effect of the Invention] Brightness can be restricted according to an average picture level, without 
gradation falling, since the image display device of this invention equipped with and constituted a means 
to control the value of the constant current supplied to the electron emission component of a display 
panel, or a constant voltage, according to the current value detected by the current detector which detects 
the current value which flows from a high voltage power supply circuit to a display panel, and this 
current detector from a constant current source control circuit or a source control circuit of a constant 
voltage as explained to the detail above. Therefore, it becomes possible to always express an image as 
the highest image quality. Moreover, since a means to set the current ratio of R, G, the constant current 
in B signal, and a constant voltage and a voltage ratio as arbitration was established and constituted in 
the constant current source control circuit and the source control circuit of a constant voltage, the color 
temperature of the image displayed on a display panel can be adjusted. 



[Translation done.] 
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